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Cell Culture: Academy AwardsOnFebruary 27, 2011, Hollywood’s royalty will gather in Kodak Theater to honor the best films of 2010. To add
a scientific twist on this year’s Academy Awards, Cell Culture dives beneath the skin of the top films’ protag-
onists, identifying a brain structure that impacts our ‘‘friend count,’’ genes that make a king stammer,
a cellular fragmentation process that saves a solo hiker, and stem cells required for a ballerina to grow
feathers. May I have the viral envelope, please?Bigamygdalas (red)correlate
with big social lives. Image
adapted from Anatomogra-
phy, website maintained by
Life Science Databases
(LSDB), under a Creative
Commons Attribution-Share
Alike 2.1 Japan.You Don’t Get to 500 Million Friends with a Small
Amygdala
The Golden Globe winner for Best Picture, ‘‘The Social Network’’ loosely chronicles Mark Zuck-
erberg’s ascent from Harvard sophomore to Facebook CEO and a self-worth of >$6 billion. But
the idea of a ‘‘social network’’ is not new; for more than a century, psychologists have analyzed
people’s relationships in terms of network maps, with friends as nodes and relationships as
edges. More recently, however, neuroscientists have started pinpointing brain structures and
circuits that manage these networks. Now Bickart et al. (2011) find that the total volume of the
amygdala—an almond-sized group of neurons adjacent to the hippocampus—positively corre-
lates with both the size and complexity of an individual’s ‘‘social network.’’
First, Bickart et al. ask 58 volunteers, fromages 19 to 78, to count the total number of people they
contact biweekly (i.e., their network size). They then quantify network diversity by categorizing
these relationships into 12 types, such as children, workmates, and schoolmates. Next Bickart
et al. use magnetic resonance imaging (MRI) to measure the volume of each brain region below
the cortex (e.g., brainstem, thalamus, caudate). Remarkably, only the volume of the amygdala
significantly correlates with the social network variables (p 0.4).
The amygdala helps people respond to emotional and social cues, such as the identification of
fear on someone’s face or the trustworthiness of a new acquaintance. Moreover, the amygdala’s
reaction appears to be rapid and automatic, and it probably occurs before thoughts reach consciousness. So why might
a bigger amygdala be better? Bickart and colleagues speculate that a larger amygdala may equate to a ‘‘better-connected’’
amygdala.Withmore processing power, the amygdala would better equip a person to seek and thrive in larger, more complex
social situations. For example, Kennedy et al. (2009) found that the amygdala is critical for measuring ‘‘personal space.’’ Such
skills are obviously important for thriving at in-person social events, but whether the amygdala is critical for ‘‘virtual’’ social
skills awaits future experimentation.
Bickart, K.C., et al. (2010). Nat. Neurosci. 14, 163–164.
Kennedy, D.P., et al. (2009). Nat. Neurosci. 12, 1226–1227.Tagging hydrolases ensures smooth trafficking to
lysosomes and smooth speech.The King’s Lysosome
Like Zuckerberg, the protagonist of ‘‘The King’s Speech’’ also struggles with
social graces, but for Prince Albert the problem is due, in large part, to
a severe case of stuttering. The cause of stuttering is clearly complex and
multifaceted. However, twin studies indicate that this common speech
disorder is highly inheritable, with60% of cases appearing within families.
Now Kang et al. (2010) have tracked down the first genetic factors associ-
atedwith stuttering and, in the process, uncovered a surprising link between
speech fluency and protein trafficking to the lysosome.
In a previous study, the authors genotyped 46 families and used classicalmapping analysis to identify a 10 Mb interval on chromosome 12 as the likely location of a causative gene. Now Kang and
colleagues sequenced 45 genes in this region and found that a mutation in GNPTAB, which encodes the GlcNAc-phospho-
transferase, is most strongly linked to stuttering. Sequencing GNPTAB in additional families uncovered 3 more mutations,
none of which appeared in controls.
Lysosomes are packedwith hydrolase enzymes that degrade lipids, proteins, and nucleic acids. These enzymes are tagged
in the endoplasmic reticulum with mannose-6-phosphate, a ‘‘zip code’’ that ensures their proper sorting in the Golgi appa-
ratus and trafficking to the lysosome. The GlcNAc-phosphotransferase catalyzes the first step of this pathway, and disrupting
its activity causes a severe developmental disorder, called mucolipidosis type II. The second step of the pathway is catalyzed
by the NAGPA enzyme, and indeed, sequencing theNAGPA gene revealed 3 more mutations in 6 patients that stutter but not
in the >700 controls. Although the 7 mutations identified by Kang and colleagues were observed in only 5% of patients, the
strong connection between speech fluency and lysomome function launches a new direction for speech disorder research
and provides the first molecular hook for deciphering the mechanism of stuttering.
Kang, C., et al. (2010). N. Engl. J. Med. 362, 677–685.Cell 144, February 18, 2011 ª2011 Elsevier Inc. 459
James Franco reenacts Aron Ralston’s 5 days in
Blue John Canyon in the biographical adventure
film ‘‘127 Hours.’’ TM and ª Twentieth Century Fox
Film Corporation. All Rights Reserved.‘‘127 Hours’’ to Shed off Proplatelets
When Aron Ralston found himself trapped under an 800 lb boulder, it took
him ‘‘127 Hours’’ to muster the courage to escape deadly dehydration by
amputating his right arm. But as soon as he slices through the soft tissue,
another race for survival begins: Ralston is bleeding to death, and he still
must hike >7 miles to help. Luckily, while dangling in the canyon for 5
days, Ralston’s megakaryocytes were undeterred by his condition and
continued to pump out new platelets in a unique process, called ‘‘thrombo-
poiesis.’’ The details of thrombopoiesis had been debated for decades until
Junt et al. (2007) captured this processwith live-imagingmicroscopy. These
remarkable videos demonstrate that megakaryocytes extend finger-like
projections into blood vessels, which are then sheared off by hydrodynamic
forces of blood flow to generate new platelets.
First, Junt et al. used microsurgery to expose bone marrow from a mouse
expressing a fluorescent version of CD41, a receptor on both megakaryo-
cytes and platelets. They then acquired three-dimensional images of mega-karyocytes every 7–15 s using two-photon laser microscopy. In the reconstructed videos, themegakaryocytes were always in
contact with small vessels, and they often exhibited pseudopodia-like structures (3300 mM3), called proplatelets, reaching
through the endothelial tissue. The protrusions would break off from the megakaryocytes, and the resulting proplatelet
masses moved in the direction of the blood flow. Collectively, the images indicated that this fragmentation event occurs
approximately every 7 hr, a rate that would account for a bulk of the 1  109 platelets produced each day in a mouse. There-
fore, assuming a similar mechanism occurs in humans (and a half-life of 5–9 days for human platelets), then a considerable
proportion of the platelets that saved Ralston’s life probably derived from this megakaryocyte-shedding process during his
‘‘127 Hours’’ in the Utah canyon.
Junt, T., et al. (2007). Science 317, 1767–1770.A ring of stems cells in the ‘‘collar bulge’’
(orange) can regenerate two types of
feathers depending on its angle in the
feather follicle. Image courtesy of
C.-M. Chuong.The Black Swan’s Feather Follicles
While Ralston hallucinates in ‘‘127 Hours’’ because of severe dehydration, the under-
lying cause of Nina’s hallucinations in the psychological thriller ‘‘The Black Swan’’ is
unclear. Nevertheless, as the ballet star prepares for the lead role in Tchaikovsky’s
Swan Lake, black feathers begin growing from her hair follicles. This is clearly impos-
sible given that hair and feather follicles evolved independently from reptiles 225
and 175 million years ago, respectively. However, according to an elegant study
by Yue et al. (2005), these skin organs share surprising similarities, including a popu-
lation of multipotent stem cells sitting at the edge of the follicle that regenerate its fila-
ment during cycles of growth and molting.
The hair follicle contains a pocket of stem cells along its sheath, called the ‘‘bulge
cells,’’ which divide infrequently but are capable of regenerating the entire hair follicle.
Anatomically, the feather follicle doesn’t have an equivalent to a ‘‘bulge.’’ Therefore,
to identify the location of slowly dividing stem cells in the feather follicle, Yue et al.
labeled the epithelia cells of young chickens with 5-bromodeoxyuridine (BrdU),
a thymidine analog that integrates into the DNA. Over time, essentially all cells in
the bird’s feather follicles lost the BrdU label, except for a ring of cells on the inside
of the follicle, named the ‘‘collar bulge.’’ Indeed, lineage tracing demonstrated that
these slowly dividing cells aremultipotent, capable of integrating intomultiple regions
of the feather filament when transplanted into host skin. Furthermore, when these
cells divide, their progeny move upward in the follicle and then differentiate into the growing feather. Clearly, these collar cells
in feather follicles are functional analogs to bulge stem cells in hair follicles. Interestingly, Yue et al. also found that the angle of
this stem cell ring correlated with the symmetry of its feather. A horizontal collar generates downy feathers with radial
symmetry, whereas a tilted collar generates flight feathers with bilateral symmetry—a clever mechanism that allows the
generation of different feather structures from one growth cycle to the next.
Yue, Z., et al. (2005). Nature 438, 1026–1029.
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